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 Bureau of Ocean Energy 
Management is the bureau within 
DOI responsible for the exploration 
and development of energy and 
marine mineral resources on the 
Outer Continental Shelf (OCS).

 Minerals Management Service
1982   - 2010

 Bureau of Ocean Energy 
Management, Regulation and 
Enforcement 

2010   - 2011

Who is BOEM?



 Bureau of Ocean Energy 
Management (BOEM)

 Bureau of Safety and 
Environmental Enforcement 
(BSEE)

 Office of Natural Resources 
Revenue (ONRR)

BOEM, BSEE, and ONRR 
(since 2011)



 Passed by Congress in 1953

 Granted title to the natural resources located within three 
nautical miles of a coastal state (nine nautical miles for 
Texas and the Gulf Coast of Florida – also Puerto Rico).

 SLA boundary is projected seaward from officially 
recognized baseline points, and bay closing lines, along 
the mean lower low water line of the coast line. 

Authority: Submerged Lands Act



Outer Continental Shelf Lands Act of 1953: 

“…all submerged lands lying seaward and outside of the area of 
lands beneath navigable waters…and of which the subsoil and 
seabed appertain to the United States and are subject to its 
jurisdiction and control.”

Authority: Outer Continental 
Shelf Lands Act



 Federal jurisdiction extends from the Submerged Lands 
Act boundary to the full extent of the Outer Continental 
Shelf
 Exclusive Economic Zone boundary (200 nautical miles)
 International Boundaries

 Includes the block grids and official boundaries

 Enables BOEM to define, describe, analyze, and account 
for every acre/hectare of federal offshore submerged land.

The U.S. Offshore Cadastre
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The Offshore Cadastre includes the block grids and official boundaries, which 
provide the base for nearly all of the BOEM offshore maps and leasing processes.  

OCS Blocks

Official 
Protraction
Diagrams 
(OPDs)



The Offshore Cadastre includes the block grids and official boundaries, which 
provide the base for nearly all of the BOEM offshore maps and leasing processes.  

SLA Boundary
8(g) Zone Boundary



BOEM uses the Mean Lower Low Water line as generated by NOAA 
and approved by the U.S. Baseline Committee



Baseline and SLA Boundary, Upper Cook Inlet, Alaska



Asterisk Rocks – Rocks Awash (MLLW)

http://www.boem.gov/Oil-and-Gas-Energy-Program/Mapping-and-Data/Index.aspx



1954 –
Bureau of
Land Management
creates first 

Leasing Maps

West Cameron Area, LA



State Plane
Coordinate
System

Blocks contain
5000 acres

South Padre
Island Area, TX



1963 –
First Leasing Maps  
with the 
Submerged Lands Act
Boundary

Tillamook Area, OR



 Based on FORTRAN 
programming language code

 Block grid is mathematically 
generated

 SLA boundary is 
mathematically projected from 
points along the coast line

Computer Mapping Software – 1970
(evolved into TIMS Block and Boundary Tools)
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 UTM grid

 Blocks are increased to 5760 acres (nine square miles)

 Measure 1° in latitude by 2° in longitude south of 48°
latitude; increase to 3° in longitude north of 48°

 Printed at 1:250,000 scale (name coincident with 
USGS 1:250’s)

Official Protraction Diagram - 1972



Official Protraction Diagram Manteo, NC   - 1972



Lease Block 
Diagram - 1962

West Cameron Area, LA



Supplemental
Official
Block
Diagram - 1983

West Cameron Area, LA



 Minerals Management Service (MMS) created in 1982

 1989: All Federal agencies that perform mapping activities are 
instructed to migrate to the North American Datum of 1983 
(NAD83). 

 1990: Over 5000 oil and gas leases in the Gulf of Mexico

 MMS planned to convert all maps from NAD27 to NAD83.  
Conversion was completed for all Regions except the Gulf of 
Mexico.

NAD27 and the Gulf of Mexico



Technical Information
Management System

(TIMS) - 1992

TIMS currently contains all major business 
functions of BOEM, BSEE, and ONRR 
(40 separate components)  

Block and Boundary component contains 
tabular data and mapping tools

Block and Boundary data cannot readily 
be incorporated  into a GIS or shared with 
other bureaus

2014 TIMS Roadmap recommended a GIS 
solution to replace Block and Boundary tools
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 Never been modernized; 

expensive to fix or upgrade

 Routine tasks require many steps

 Prone to technical malfunctions

 Unable to project a line seaward beyond 12 nautical miles (to 
accommodate Congressional proposals in GOMR and ATL)

 Unable to generate blocks and boundaries outside of North 
America (Hawaii etc.)

TIMS Block and Boundary 
Mapping Tools
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 Replace TIMS mapping tools with GIS technology

 Custom tools for all processes (calculations, generate 
blocks and boundaries)

 Contracts with Esri, Inc. signed 2007, 2009, and 2010 
(Total of $1.16 million)

 First set of custom tools delivered in December 2010

Building a New System - 2007



 Current contract with Esri - utilizes ArcGIS commercial-off-the-shelf 
(COTS) tools (no customized tools)

 New Data Model utilizes 42 separate geodatabases, which allows 
for efficient storage and retrieval of all OCS cadastral data.  Using 
the UTM zones provides accurate block areas.

 Esri has successfully imported Block and Boundary “active” data 
from TIMS into the geodatabases for the all BOEM Regions using 
the Data Interoperability extension.

 Map Production tools have been configured to generate OPDs and 
SOBDs.

Building the Boundary Delineation 
System: 2015 - 2018
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Universal Transverse Mercator (UTM) grid system:

23 zones cover the U.S. Offshore Cadastre

42 geodatabases

Universal Transverse Mercator
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Geodatabase for UTM Zone 1N 
– Alaska Region

Geodatabase for UTM
Zone 7N – Alaska Region

28



Geodatabase for UTM Zone 18N –
Atlantic Region

Geodatabase for UTM 
Zone 19N – Atlantic Region
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View of Block and Boundary 
data in the BDS (Beaufort Sea area)
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Official Protraction Diagram with Esri Oceans Basemap
Dry Tortugas, Florida  - 2015



First Official Protraction Diagram for Hawaii: Maui 



BOEM prototype:
Supplemental
Official Block
Diagram



BOEM prototype:
Supplemental
Official Aliquot
Diagram



 Pacific Region – Generate OPDs and SOBDs for Hawaii and Territories 
(Northern Mariana Islands, Guam, and American Samoa).

 Atlantic Region – Generate OPDs and SOBDs for Puerto Rico and the 
U.S. Virgin Islands 

 Gulf of Mexico Region – Generate SOBDs for the U.S. – Mexico 
maritime boundary (Transboundary Zone) and the former “Eastern 
Gap”

 All Regions – update the SLA and 8(g) Zone boundaries where NOAA 
has revised the shoreline (MLLW) 

U.S. Offshore Cadastre:
Current and Future Mapping
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Pacific Territories 
BOEM still needs to map



Pacific Territories 
BOEM still needs to map



Pacific Territories 
BOEM still needs to map



Atlantic Territories 
BOEM still needs to map



Atlantic Territories 
BOEM still needs to map



http://www.boemre.gov/offshore/mapping



 BOEM now has the databases and tools 
needed to efficiently generate accurate 
marine boundaries and a map production 
system that will quickly provide the products 
required for energy development on the Outer 
Continental Shelf.

 Provides a long-term solution for maintaining 
the U.S. Offshore Cadastre

Conclusion
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Contact:

Doug.Vandegraft@boem.gov
(703) 787-1312

http://www.boem.gov/Maps-and-GIS-Data/

http://marinecadastre.gov/
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